The sensitization properties of butylthio-and phenylthio-substituted subphthalocyanines in a poly (methyl methacrylate) film in the presence of 2, 4, 6-tris (trichloromethyl) -1, 3, 5-triazine as a radical generation species was investigated by laser flash photolysis.
Introduction
Phthalocyanine derivatives have four isoindole units and a central metal, while subphthalocyanine (SubPC) derivatives consist of three isoindole units and a boron atom in the center.
The synthesis of SubPC and five derivatives such as SubPC derivatives have been used as intermediates to prepare unsymmetrical phthalocyanine derivatives. SubPC derivatives are generally more photosensitive than phthalocyanine derivatives. Then, SubPC derivatives are expected to be used as photosensitizer in the same manner as cyanine dyes are used as sensitizers in silver halide photography.
Photopolymer plates containing a sensitive photoinitiator for a visible laser photopolymerization system can be used for future high-speed laser printing. It is difficult to discuss the photoinitiation mechanism in polymer films on the basis of the data obtained from laser flash photolysis in solution, because of the great difference in mobility of substance between in solution and in polymers. Therefore, the laser analysis of photoinitiator contained in polymer system can provide direct information about photoexcited dyes and radicals in polymers as the simulated condition for practical use of SubPC derivatives.
In the present study, we report photosensitizing properties of SubPC derivatives in a poly (methyl methacrylate) (PMMA) film as a model for developing new sensitizers for future laser printing. Absorption spectra were recorded on a Shimadzu UV -2400 PC spectrophotometer . Fluorescence spectra were measured on a Hitachi F-4500 fluorescence spectrometer by using a solid sample holder, which was also used for a solution in order to minimize the influence of an internal light filter. Cyclic voltammetry was carried out with a BAS CV-50 W voltammetric analyzer at room temperature in acetonitrile containing a 0.01 mol dm-3 solution of tetrabutylammonium perchlorate2-4). Cyclic voltammograms were recorded by scanning the potential at the rate of 50 mV The working and counter electrodes were platinum wires , and the reference electrode was a silver/silver chloride (Ag/AgC1) saturated sodium chloride). The area of the working electrode was 2.0 X 10-2 cm2.
Laser flash photolysis of film was performed using a total reflection sapphire cell (10 X 30 mm, 1 mm thickness, and both side were cut at a 45 degree angle)6,7) , which was spin-coated with a thickness of 1.2,u m SubPC-containing 10% PMMA photopolymer film as shown in Fig. 1 . The excitation light pulse from a Spectron Laser System Model SL 402 YAG laser was expanded and exposed over the entire sample cell . A xenon lamp was used as a monitoring beam6'7) .
The measurement was repeated five times with in 3 wt% of SubPCs and 2, 4, 6-tris (trichloromethyl) -1,3,5 -triazine (TCT) as a radical generator ; more than 90% of the 355 nm-laser light was absorbed by SubPCs. Films were prepared by taking a 10% PMMA cyclohexanone solution, and directly adding SubPC to the solution. Film thichness was adjusted to be 1 .2,um by spin-coating.
Results and Discussion
Excitation and fluorescence spectra of SubPC and its derivatives showed similar profile. Butylthioand phenylthio -substituted SubPCs were more bathochromic than SubPC').
The fluorescence of SubPC and its derivatives was efficiently generated by radicals from TCT. A transient absorption of SubPC and its derivatives were observed .
The results suggest a static sensitization mechanism of the photoinitiation system. Fig. 2 shows the photochemical scheme in the system. SubPC and its derivatives act as photosensitizers and TCT as a radical generating reagent by laser irradiation. 
